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■ ' - ■ The inv nticn relates to a method of producing pentltola 

end hexitols frnim Wood. ■ : : ; / ' • " 

According to the invention, wood, for instance in the 
form of sawdust, :is first treated in a so-called prehydrblysis 
atep a-, a temperature of about 15 to 30°C with hydrochloric 
acid of about 29, to 37.fi concentration, whereby the concentration 
depends on the nature of the starting material. In thi^pre- 
hydrolysia step, the hemicellulosea and pentoses are dissolved. 
:The obtained solution is freed from the hydrochloric acid, ?ond 
if the starting material was rich in pentoses, xylose may be 
'recovered f rom : sa id sclu t ion in crystalline form. • > 

The solid residue from the prehydrolysis step is then 
subjected at the ambient temperature of about 15 - 30 C to the 
main hydrolysis, with strong hydrochloric acid of 39 - V £ HC1, 
and this acidic ^solution is then worked up to a sugar solution 
frou which the major part of the glucose content is recovered 

by crystallization. 

The mother liquors from the glucose crystallization 
;Uain hydroly 3 island from the xylose- crystallization (pre- 
hydrolysis), or the entire deacidified and purified prehydro- 
lysis liquor itself, comprise fixtures of pentoses snd.hexoses 
wnich ca^ot be separated by crystallization, even when they 
are obtained relatively free of decomposition and polymerization 
products. These by-products of the wood saccharification are, 
therefore, of little economic value. -. 

An economic separation and utilization of the by-product 
sugars of the wood saccharification is, however, possible by 
hydro-enetion of the residual sugar syrups to polyola and by 

separation of said polyola. 

The hydrogenation 13 preferably carried cut in equ ocs 
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or,r,eth 8 nollc solution, in the presence of a .catalyst under^. ■ " ^ ; . 
pressure and at el vated t -perature. Suitabl ^catalyais^g, 
are nickel and/or copper, preferably in combination with;/ 
other natal s such as raaneaneso or cbroraiun. It is of -ad^v / ' 
5 vante t e t-c hydro^enate at relatively low temperatures, ,J • 

instance. in the .range ^of about 70 to 120®C, In order ; tO;>void 
side reactior.3. V !i ' ; .^. - . y 

i-Vom the hydrogenated product,;, j^he. pentltols ^re.^ ; 
distilled off under iaild condi t ions , for. • instanc e by Removing 
10 first the solvent and|tnen subjacting^the product to steam ... 
distillation in vacuo. .The obtained pentitols, particularly 
xylitol, «re useful as- plesticizera or ^softeners in the paper 
. and tobacco ir.cust'i^/vorVfor cellulose ester films; they may 
also be employed as poly ol component in . the manufacture of 
1~ alkyd typo re3lns. Xylitol is also useful as sweetenings 
agent in the food industry. 

The distillation residue consists of hexitols, the 
composition of wrich depends to a certain extent on the nature 
of the, starting material. Syrups obtained in the saccharif ication 
20 of softwood produce, on hydrocenation,^" relatively large amounts 
of mannitol, wr.icii -.nay be recovered in : pure crystalline ^form on 
concentration of the hexitol solution. ' The remaining hexitol 
solution consists essentially of sorbitol, which, after puri- 
fication and concentration to syrup consistency may be used as 
IS plasticizer and humidifier. £JJ 
The invention will be illustrated by the following 
xamples, wnere parts are given by weight. 
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,•• 1,000 kg. of pine wood corninut d t : a igrain-aAzo " x "\ 
about l.'pn were subjected to a prehydrolysis-wiWi ^ W 
at a . tempore turo of about .20 C,. whereby .Z& : te^£^*rt- % ' 
celluloses were dissolved.;- '-Subsequently, the material was 1- 
sub jected ot the sarr.e temperature to., the .aein^hydrolysis step, > 
wh.oroby about 300 kg of cellulose^were dissolved, ^ch of the : ; 
hydrplysates was concentrated, in vacuo to a ^lc^. syrup, which 
contained ;ab< ut 3.5 >; of residual hydrochlbric^ecld, calculated 
on the .sugar . v ^acix of i said syrrps was diluted to a sugar 
content 'or about 1^ per. cent and heated in an autoclave for a ' v 
period, or three hours at 120 C. subsequently, lAiller's earth 
was 'added, for clarification and; precipitation; of-snusll amounts 
of colloidal substances. . . The solutions were filtered and then 
passed' throu^h a bed of ajdecolorlzing resin. The thus obtained . 
liquids passed through en anion exchange realn in order to ren.ove 
all free, acids, comprising essentially hyrirochlorid acid and s..al 
a-ountslbf organic acids such as. levulinic acid. Subsequently, 
the- solutions passed through a cation exchange resin ;to remove v ; 
ali cations originated from the wcod substance. The weakly 
acid solutions loaving the; cation exchanger were parsed through 
a second snion exchange filter and finally through a second de- 
coloriiation filter. In this way, water-clear sugar solutions 
were obtained, which were completely free! from acids and salts. 
3aid solutions were concentrated to syrups of about 60 per cent 
sugar content. The syrups had the following composition (based 
on the .material in the dry state). 
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Glucose 

rolyuerlc sugars 
5 Galactose 
.\ I : annose 
7 Ar&oinose v.-'- : " : 

>. iylose i ; i;.--"':-^ 



3yrup fron 
Trehydrolysis 

Per cent 

25.6 

5.0 

5.3 
29.0 

t.6 

30 ;5 



>yrup i ron 
Lain Hydrolysis 

* k";.'^ " .." ' ' " ■ ' : '> , •• 
•'• r ^'■• : Per 'cent 

"■' - 82.5 : 
• - 3.6 ■ 
1.1 

: 1.2 



10 : A-'ter nore than 60 per cent of the glucose had been 

crystallized out from the rr^ln hydrolysis syrup, the mother 
liquor was co?nbiried with the prehydrolysis syruW to a ablution 
of the following' composition: - ' 

\ Per tent 

■15 Glucose ■■' 27 'v' r : \ 

Polymeric su^srs 7 
Galactose . ■" 5 

i.annose • .,-h y M^ ] L ... • ■■ rri^i:, VV "22 ■ •'• *- • ■ 

Aroblnose k 
20 Xylose 35 



The r.eutral solution of said sugar fixture was adjusted 
to a total sugar content of about 1,0 per cent and converted to 
polyhydric alcohols with hydrogen under a pressure of 300 atn 

o 

25 az a temperature which has allowed ro rise slowly from about 70 C 
to about 120°C, A catalyst consisting of 80 £ of SiOg, It £ of 
Ki, 5 c ;> of Cu, .5 £ of Kn and .5 5* of Cr was used, and the re- 
action was continued until the absorption of hydrogen had es- 
a di * l i « i 1 y tor. Sub t o J • 

30 The hydrogenated fixture, which nay still contain a snail 
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residual sugar content of about 1 to 3 P«r cent was separated 
fror.i the catalyst and subjected to vacuum distillation "wher^ 
substantially the entire xylitol formed froti xylose was diatme'd.- 
over. It was separated from the carrier steam by fractionated ^ 
5 condensation, whereby it was obtained in excellent purity. The 
yield W83 30 to 33 per cent, calculated on the total initial 

sugar input. '" \ 

.The darkish distillation residue was diluted with water 
to about 30 and purified by percolation with a decolorizing ;- : 5; 

10 resin. After concentration of the thus obtained clear solution 
to a solids content of about 75 roannitol crystallized out 
on cooling after seeding and could be separated, for instance 
by filtration. Tho yield was a'oout 18 to 20 pe- cent, calculated 
on the total au£;ar input. . 

15 The nother liquor froia the riannitol crystallization was 

percolated e^ain over a decolorizing reain to remove the dis- 
coloring ir.purities, end then concentrated to a syrup consistency 
of about 75 to 80 per cent of solids content. The dry substance 
of said syrup conprised abcut 75 per cent of sorbitol in ad-;!v 

20 dition to other polyhydric alcohols. This syrup could be stored 
without precipitation of crystals for unlimited periods of time 
when about 25 per cent, calculated on the weight of the syrup, 
of xylitol were added. 

25 EXAMPLE 2 

1,000 kg of beech wood were corminuted co ar. average 
grain size of aoout 1 mi and hydrolyzed with 30 7> KC1 at 20 °C, 
whereby 220 k^ of hemicelluloses w re dissolv d (prehydrolysis ) . 
30 Subsequently, ^30 kg of cellulose ware dissolved out by neens 
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T^e solu t ions . , » * - ( ; " * • 

''VdistinatlonjAand ^processed ^« 
: finol syrups: had tho following ;£03i^^ 
-sterial In^^dxj state ) . ,^,^K^ vr * \> v 



'■' Glucose ^-r^r^i^''^ 
?olyneric sugars*^* . 
10 Galactose : 

Kannose •i:^;^'^'^--- 
:: >,v;:, Arobinose - - ^&b:Jx};>'> 
.Xylose v . 



Prehydrolysis *• "--'^aln^^ 

' • v - ' ■ ■" : vSyrup ~ 5; *» i « 2: .-.v:' : ^- -?^&".;>: 



Syrrp 



:;V v-j:i^r' ■ cent ^T^p^^^ffk 



It? 



20 



After more than 60 per cert" of the glucose had been 
crystallized. cut fron ttie :ain - hydrolysis syrup, the mother 
■diquor and th^prehydrolysis^sy^ processed^in^the ; rianner fK^A', 

set forth ''in' f ibcample 1. The ^4x^? substance ^ 
had the following ;xonpo3it Ion: ' s ^ 
^Glucbse ■. ' ■■• : r \--^:*; 
'■■i- Polymeric sugsra' * : ='5''-M 
r*9lectose 



I'ennoae 

Arabinose 

Xylose 



1.8 £ 
18.0 ?J 



11. u ?; 
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1. A nettiod for producing pentitol3 end hcxitols 
from wood, cor.prisinc hydroxyzine wood at tempera tu roc of. 
ebout lv to 309C first with about 29 - 37 '/> hydrochloric acid 
und then :/ith 39 to 1*2 hydrochloric acid, hereby obtaining-' 
substantially mixtures; of .pentoses in said first -and mixtures 
of hexpeco in said second hydrolysis step, recovering crystalline 
glucose fror. said mixtures of hexoses, treating the remaining 
hexose solution., and said .pentoses .?t elevated pressures and 
temperature',; with hydrogen in .- he presence of a hydro£;enetion 
catalyst, -oca retina xylitol fron the hydrogens ted product 
by stecri distillation under reduced pressure, diluting the 
distillar.ior. residue in water, precipitstinc mannitol cry^tsls 
in said solution, separating said crystallised r.annitol from 
the solution, and concentre ting, said solution to a syrup con- 
sisting substantially of sorbitol.. 
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